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ABSTRACT

This study was undertaken at Westover Air Force Base to answer two questions:
(1) How similar are the food preferences of Army and Air Force enlisted personnel? and
(2) How reliable are the ratings obtained from the 1971 Food Preference Survey form?
The data collected at Fort Lewis, Washington in April 1971 were compared with data
collected in April 1972 at Westover Air Force Base, Massachusetts using the same form,
and with a sample population of 419 airmen. Similar food preferences appear for both
services, whether referring to the hedonic scores or to the preferred frequency of serving.
Using mean ratings for fcods, the correlations betwezn the two subject groups were
r = 0.96 for the frequency scale data and r = 0.92 for the hedonic scale data. In order
to answer the second question, the same airmen were asked to return five months later
to complete the form again. A comparison of 123 initial and return preference rating
forms yielded a test-retest correlation coefficient for foods exceeding 0.98 on both the
hedonic and preferred frequency scales. The ratings of individual subjects were averaged
in order to obtain a mean rating for a specific food each time the test was administered,
and then these means were used for the determination of these correlation coefficients.
The mean test-retest correlation (r) for individual respondents was 0.60 for the hedonic
scale and 0.68 for the frequency scale. This was achieved by averaging across foods instead
of individuals, and then taking the mean of 123 r values. These results indicate that
foods are quite stable across time, while individuals perform somewhat less consistently.
An additional measure of reliability, the average absolute difference, indicates that, after
equating the scales for length, data obtained from the hedcnic scale are more repsatable
than those obtained from the frequency scale.
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FOREWORD

Much of the history of food preference measurement is associated with the
Quartermaster Corps of the US. Army. From the early 1940’s until 1963 this group
(specificially the Food Acceptance 8ranch) was located in Chicago as part of the
Quartermaster Research and Engineering Command. From 1963 to the present, this group
has been located within the U.S. Army Natick Laboratories in Natick, Massachusetts.
Although a great deal of work has already been accomplished in the area of food preference
measurement, there is a continuing need to evaluate foods on the Armed Forces 42-day
menus in order to assess their rnanging levels of preference. It is advantageous to the
menu planners to detect foods of low preference and to evaluate new foods as they emerge
in the American commercial market. A prime example of this kind of change is found
in the enormous increase in the popularity of fast food services which offer very limited
menus. This study is one of a series directed toward updating both our data bank and
our methods of evaluating food preferences.

This study evaluates the reliability of a new survey format as well as provides data
for a comparison between Air Force personnel and Army personnel. This work was
initiated at the inception of a large study of Air Force food service, coordinated by the
Operations Research/Systems Analysis office of the Natick Laboratories. The interested
reader is urged to read the reports which cover a varicty of food service areas as they
pertain to the Air Force and Army (27,28,29).

Each military branch of the service, Aiiny, Navy, Air Force, and Marine Corps has
stationed its official representative at the Natick Laboratories. Inquires concerning this
report or other matters included in the Department of Defense Food RDT&E Program
should be directed to the appropriate service representative, for example:

Air Force Representative

DOD Food Program

US. Army Natick Laboratories
Natick, Massachusetts 01760

This present work was carried out as a part of Task 06 under Froject Number
1J2267713A034, Military Food Service and Subsistence Technology.
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INTRODUCTION

Food preference data have traditionally been collected by miiitary and civilian food
service planners in order to provide the consumer with desired foods at appropriate
intervals. Food preference measurement research has not yet yielded a standardized method
for reliably and validly measuring food preferences, nor is there a universal method for
u*ilizing these preferences in planning menus. The Department of the Army has long
baen a pioneer in the development of food preference measurement techniques,and in
cefining and examining the concept of food acceptance, which includes preference,
consumption, and many other factors. The following is a brief chronological synopsis
of the work which lead to the establishment of the nine-point Hedonic scale (Peryam
and Pilgrim’s, 10) as a government and industry standard of measurement. The less well
known, but equally important work on desired frequency of serving scales is also discussed.

Dove (1), who was later to work for the Quartermaster Focd and Container Institute
in Chicago, developed one of the first category scales which required that the subjects
select from a list of descriptors, the one phase that reflected the degree to which they
liked or disliked the foods. Of the seven categories provided, two permitted the response
of "allergic’’ and “never tried””. Hall (2) had previously only asked for identification
of disliked and unfamiliar foods.

An extensive series of studies in the area of food acceptance was performed by the
Cuartermaster Food end Container Institute in Chicago. In a pilot study at Fort Sheridan,
lll. (3), preference was measured with a seven category like/dislike scale. They also gathered
information on food consumption, recorded personal histories of all subjects, and kept
detailed records of food inventories. This was followed shortly by a study in which Eng
(4) investigated the reliability of five different like/dislike scales. Four of them were
simply different lengths of the now common “hedonic’’ scale (viz. category scales with
different numbers of categories), and the fifth was a “graphic’’ scale on which the subject
placed a mark on a line depicting the distance between it and the endpoints which were
like and dislike. Eng found no significiant differences among any of the scales with regard
to reliability.

Eppright (5), in cooperation with the Quartermaster Corps, undertook a large study
in lowa, only a small part of which entailed the use of a five category scale of food
preference. His procedures ware later used by Kennedy (6,7), in a study of young California
men and women. Abbott (8) studied the food preferences of Florida men with the
assistance of the Quartermaster Corps.

An extensive parameter study in the investigation of food preference scaling is that
of Jones, et al. (8). A total of nine different like/dislike scales were evaluated, differing
in length, wording, and balance around a neutr»! category. The major finding was that
the elimination of the neutral category, yielding a scale of eight steps, increased the
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transmitted information. The Quartermastsr did not change the scale they were using
at that time because of the amount of data they had already collected using the nine-point
scale. The classic paper by Peryam (10), published in 1957, established the ‘Hedonic
scale’’, the nine-point like/dislike scale, as the siandard in food preference measurement.
Subsequently, the military and food industry alike used it extensively to evaluate both
food preferences from surveys and actual food acceptability tests for laboratory
development of new foods.

Benson (11) studied an eight point scale in an effort to relate preference to desired
frequency of serving. At about the same time, work was progressing in England on the
like/dislike concept. Harper (12) reported two separate studies which used five-point scales.
There was still concern about the variability of results. Pilgrim (13) reported that 76%
of the variability could be accounted for by a combination of four factors: preference,
satiety, percentage fat, and percentage protein.

The Peryam (14) report of 1960 summarizes ten years of work and eight national
surveys in 160 pages. No single report had so thoroughly dealt with the question of
food preference measurement before. Investigation into different types of scaling did
not stop with this report, however. Einstein (15) used a four category scale with college
students and Stasch (16) used a method of indirect questioning.

Recently, the concept of desired frequency of serving has emergec again as a method
of describing food acceptability. This is partially due to the fact that the hedonic scale
does not fully explain food behavior patterns. It is quite possible that foods which one
likes equally well on the hedonic scale are not desired in identical frequency patterns.
Frequent servings of some breakfast foods are quite acceptable whereas the same treatment
of dinner and supper entrees would possibly lead to dissatisfaction and monotony.

Dove (1) was one of the earlier proponents of this concipt in terms of desired number
of servings per week. It has proven very difficult to separate this idea from actual
like/dislike scales. The major difference is that these “’frequency’’ scales generally describe
varying degrees of the subject’s willingness to eat a food. Leverton (17) used a three
category scale with the addition of ‘‘never tried”. Lamb et al. (18) changed the wordirtig
to the past tense in her four category scale so that the subject described past behavior.
Benson (11), in a study referred to earlier, had also experimented with two types of
four category frequency scales, and found that keeping the intervals to less than one month
was more informative. Many years after Leverton completed her study, Schuck (19)
evaluated a slightly larger list of foods using the same four category scale. The 1960
report by Peryam (14) reviewed an eight ategory frequency scale which ranged from rarely
or never to twice a day. He concluded that desired frequency of serving was positively
correlated with preference. This was confirmed by Meiseiman et al. (26). Of particular
note is the statement that frequency data have been shown to account for the part of
consumption behavior that cannot be explained by preference information.




The Food Action Rating Scale is perhaps the most famous marriage between the
hedonic scale and the frequency scale. Schutz (20) developed this nine category scaie
of descriptive phrases which combined both potential action and degree of iike/disiike.
This was not Intended to repisce the two previously mentioned scaies, but to fiil a gap
in the information data bank. The possible choices range from "I would eat this every
opportunity | hed’”’ to ‘| would eat this only if | were forced to".

In recent years, hospital patients have been seiected by Schuh et al. (21) and Zeiimer
(22) to perform as subjects in experiments evaiuating the frequency of serving. Serious
question should be raised s 5 to the generailzation possible from these hospitalized subjects
to the more ‘‘normal” population addressed by large surveys of military populations. A
nine cetegory scale, very nearly resembilng the Peryam (14) frequency scale, was developed
by Knickrehm et al. (23) and subsequently used by White (24) and Hartmuller (25). These
experimenters used primarily college students as their subjects. Although these cetegories
are not equal intervals (once/day, once/week, etc.), they do represent a fairly clean ratio
with each successive category doubling the number of times per month the food would
be eaten. The use of a mean to describe these data instead of a median is certainly
questionable.

The results of the present survey broaden the data base of a new food preference
survey (26) which was developed in conjunction with a study of the focd service system
at Fort Lewis, Washington. In referring to this report (26), one can see that the concepts
of both preference measurement and desired frequency of serving have been tested
separately in the same survey. In an effort to gain more information than either of the
scales can gather alone, the two were combined into one booklet.

In order to fully understand the comparisons made in this report, the reader should
have the Fort Lewis report (26) at his side to explain concepts which may again be
mentioned here without complete.

The major concept dealt with in this report is the evaluation of the test-retest
reliability of this survey as a food preference measuring instrument. A finding of high
reliability (a correlation coefficient approaching 1.0) would mean that the test consistently
measures the same food preference concepts when administered at different times.




METHOD
1. Questionnaire

The 1971 Food Preference Survey consisted of 416 randomly listad food items chosen
primarily from the Armed Forces 42 Day Menu. Also included were food items likely
to be added in the near future. The entire list of items appears in Appendix A. Each
respondent was asked to rate all food items on two different food preference scales (see
Figure 1); the preference frequency scale (Part 1), and the traditional nire-point hedonic
scale (Part 11). A complete copy of the survey may be found in Appendix D.

The nine-point hedonic scale has been used in several large-scale food preference
surveys in the past and provides reliable data for purposes of comparative analysis. It
requires that each repondent indicate his degree of like or dislike for each food item
as noted, the scale range is from 1 (dislike extremely) to 9 (like extremely).

The preference frequency scale on the other hand requires that each person indicate
how often he would like to eat a particular food (in terms of desired servings/week and
the number of weeks/month) for each meal. The survey format also permits him to
indicate that he never wants a particular food item or that he has never heard of that
item. The maximum number of days per month he can choose is 28 (7 days x 4 wks.).

The reader will note that the frequency scale does not provice for equal representation
of all days of the month. This can be seen by multiplying days of the week by weeks
of the month. There is a disproportionate representation of low frequencies. Also, some
frequencies, e.9. 23 times per month, never appear at all. The reason for choosing such
a frequency scale is that it was felt that it provided for easy expression of preference
frequency on a weekly cycle basis. Future reports will specifically address the effect
of frequency scale design on preference ratings. The survey was printed on mark-sense
sheets for automated data reduction.

2. Selection of Participants

The participants at Westover Air Force Base (AFB) were selected by computer on
the basis of the last digit of their social security numbers. Only enlisted personnel were
considered. Airmen with the final numbers of 2, 4, or 6 were selected from the total
population of enlisted personnel on the base. Each of the 22 squadrons was sent a list
of persons who were chosen by this selection procedure. Because the number of potential
participants was greater than the number actually required, the selection on the squadron
level was left to the discretion of the squadron commander, based on availability of the
personnel. A minimum number was requested from each squadron. The sample was
reported to be a fair repre<entation of jobs and ranks with the possible exception of
the support personne! from the flight line (transportation, supply, and maintenance). A




Figure 1
Examples of the two part food preference questionnaire

Part | Desired frequency of serving

How-often would you like to eat the following food items:

BREAKFAST MID-DAY EVENING MEAL
weeks weeks weeks
days per per days per per days per per NEVER
week month week month week month
Steak PDDDDDD | POID [ DOPPDPD [ TOPD | DODDDEOD [ OO®DD | ©
Scrambled Eggs D022 | 00D@ | PDOODRD | DDDD | DODDDDPD | DOOD o

SAMPLE ANSWERS
If you like to eat steak at the noon meal once a week, 3 week: a month you would have filled in:

Steak jproodorr |oood |edrdard |Poed |doood®d oo | ©

If you like to eat scrambled eggs at breakfast twice a week, 2 weeks a month you would have filled in:

Scrambied Eggs |[P@d020® | Ped® | voodced | vood |voddeed |ovdd | ©

Part || Hedonic scale mer~ure of preference

1. For each food in the following list tell how much you like or dislike it by marking down one of the

following ratings:
9 8 7 6 5 4 3 2 1
like like like like neither dislike dislike dislike dislike
extremely very moderately slightly like nor slightly moderately very extremely
much dislike much

There are no right or wrong answers. We are interested in how much you like each of these foods.

2.

Think of the food in a general way rather than any particular time you have had it. 1f you have never
} ! tried a food item anytime in your life draw a line through the food name only.
E"? i 3. Example:
‘ i If you like Peanut Butter very much, you would fill in:
i’?_ PODDDIODDD
If you dislike it slightly, you would fill in:

POIDO®DDD :




large number of these people wers sent abroad con a tactical mission just prior to our
initial survey. As a result, the total number of respondents on April 17, 18, and 20,
1972 was 419 instead of 133 requested 900,

For the purpose of evaluating the test-retest reliability of the 1871 Food Preference
Survey (26), the respondents who had adequately completed the survey in April were
asked to return in September to answer the same 1971 survey they had taken in April.
Of the people who were asked to return, many were no longer available due to the lapse
of time. In two sessions on Septsmber 26, 1972, a total of 133 people were re-surveyed.

3. Administration of the Questionnaire

The surveying in both April and September was conducted in the Chape! Annex
at Westover AFB. This room seated a maximum of approximateiy 150 people at folding
tables. it was well lighted with overhead fixtures and continuous windows on two facing
walls. The test sessions were two hours long. Although a few people spent more than
two hours completing the survey, the average time necessary was 90—-100 minutes.
Cooperation among the participants in April was quite good; in September, several of
the subjects expressed disapproval of having to complete the survey agair.

In the initial test of 419 subjects, 31 were eliminated on visual criteria (one page
or more of the exact same answer or continuous patterns such as zig zags), and 17 were
rejected by computerized within-test reliability measures which included a comparison of
5 repeated items {see 26). The final acceptable total was 371 subjects. In the data
of the retest, seven of the forms were visually suspect of being inappropriately completed
and an additional three were rejected by the reliability measures, leaving 123 subjects.




RESULTS

Tables 1,2,3, and 4 give a comparison of the twenty five best and least liked foods,
using both preference scales. The twenty-five most and least liked foods using the Hedonic
scale have been identified in the Fort Lewis report (26) in Table 3—1. For comparison,
these lists are included in this report (Tables 1 & 2). One can see that the comparable
lists of best and least liked foods tabulated from the Westover data do not exactly duplicate
the Fort Lewis lists Many of the same foods appear on both lists, however. The
twenty-five most preferred foods from each installation share seventeen of the same foods.
Of the least liked foods, sixteen Jf the same foods appear at both Westover and Fort Lewis.

The distribution of fr.od classes is somewhat different in these new results. Of the
25 most preferred foods (Hedonic scale) at Fort Lewis, only seven were main dishes.
Fourteen of the top twenty-five at Westover were in this food class. The rest of the
classes were similar, with both services omitting four classes all together (accessory, cereals,
salads, and soups). The class distribution of the least liked items shows more similarity
between services. Again, they agree on the classes they omit (breads, cereals, and potatoes).
It should be emphasized that there is a remarkable similarity in these results. Sixty-eight
percent of the best liked foods are identical in both services, and sixty-six percent of
the least liked foods are the same. Another way of looking at the data is that of 416
possible foods, the 17 (16) food which are in common represent 4% of the total number
of foods. The same 4% was chosen as the best (least) liked foods by both the Army
and Air Force participants.

The frequency scale shows even more agreement between the two services than the
hedonic scale shows. Twenty-two of the twenty-five most frequently desired foods appear
on both the Fort Lewis and Westover lists (88% agreement). Sixteen of the least liked
foods were present on both lists (66% agreement).

In comparing the distribution of foods into food classes, there is more agreement
between services in the frequency data than was seen in the hedonic data. The most
frequently desired foods show a shift of emphasis from main dishes as mentioned above
(hedonic scale) to beverages (frequency scale). This is certainly a logical expression of
the difference between the two scales. Wherees certain meat itums may be better liked
than a large number of beverages, they may not be desired as frequently. Again, cereals
and soups were omitted as classes of frequently desired foods. The least liked food classes
were avenly chosen with the exception of beverages, breads, and cereals which have no
representatives in the least often liked list (bottom 25).

One should note that there are several foods which stand out as exceptionally good
or poor regardless of the branch of service, geographic location, or type of preference
scale used in evaluating them. The lists of foods in Table 5 are the items which appeared
on both the hedonic and the frequency scale listings in Tables 1 through 4. Despite
the fact that these scales measure slightly different concepts (20), 22 out of 50 foods
are similarly identified as well liked or dis'iked.
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Table &
Westover Data: Most and Least Preferred Foods as ldentified
by BOTH Scales!

12 Most Preferred Foods 10 Least Preferred Foods
on BOTH Scales on BOTH Scales
Milk Butterscotch Sauce
Orange Juice Parsnips
Eggs to Order Kidney Bean Salad
Grilled Steak Raisin Pie
Hot Rolls and Buns Canned Figs
Fresh Apples Cheese Soup
Bacon Frijole Salad
Toast Rutabagas Tumips
Oranges Mulligatawney Soup
Ice Cream Knickerbocker Soup
Chocolate Milk

Mashed Potatoes

1Taken from the top/bottom 25 lists of Both scales

There are several additional methods of evaluating the food preference data.
Appendix A contains a compilation of both hedonic preference and preference frequency
data, organized by food classes, which is similar in order to the Fort Lewis report (26)
and may be directly compared. The frequency score is based on the average number
of meals per month (1-28) and the hedonic score is an average of the scale values (1-9).
The hedonic means and the frequency means are listed alongside their respective ranks
in the total list of 416 foods. The frequency data are further broken down into breakfast,
midday, and evening means and ranks.

Appendix B contains several lists of food rankings. The first is ordered by the hedonic
score, followed by the ranking based on the frequency score for each food. The frequency
ranks are listed separately for each meal as well as a total composite for all meals combined.
The final ranking is listed in decreasing number of "‘never want” responses. A complete
discussion of food item rankings will not be given in this report, but instead will be deferred
to the larger Air Force study which will include data from Travis AFB, Minot AFB,
and Homestead AFB (45).

At this point, the reader is again referred to the previous study of food preference

using the 1971 format (26). In that report, it was suggested that a meaningful way of
expressing the preference data wes in a matrix which combines both the hedonic and
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preference frequency scales. Consideration of both factors is necessary because the factors
are not highly correlated (26); they appear to be measuring different things. For example,
grilled steak and milk are two very popular (high hedonic score) foods, yet steak is desired
only one-third as ofter as milk. In the Fort Lewis report (26), a 3 X 3 matrix was
used to present the relationship between the preference scales. Each scale was divided
into low, moderate, and high blocks. The high and low regions of the distribution

" represented the upper and lower 15%. The moderate block accounted for the middie
70% of the distribution. The 3 X 3 matrix thus provided for all combinations of hedonic
and frequency scores, i.e. foods which are liked a great deal and desired frequently, foods
which are liked moderately and desired moderately, etc.

RELATIONSHIP BETWEEN HEDONIC PREFERENCE AND PREFERENCE FREQUENCY

Tables 6, 7, and 8 were designed to help clarify the relationship between the Fort
Lewis data and these data from Westover AFB, as displayed in the previously mentioned
3 X 3 matrix. Only the foods which showed a change in position in the matrix (Fort
Lewis vs Westover) are included in these tables. Their location indicates the position
they occupied in the Fort Lewis study, and the arrows indicate their direction of change
3 to new positions in the Westover AFB study.

Appendix C contains the individual 3 x 3 matrices which will be described in the
following paragrephs.

Beginning with BREAKFAST MAIN DISHES, the item of eggs-to-order maintains
its high popularity on both preference scales, and bacon and fried eggs have moved into
that block from high frequency/moderete hedonic. Ham moved into high hedonic while
omelet and pork sausage moved into high frequency. Thus, the resuits of the Fort Lewis
data and the pressnt data suggest that eggs-to-order and pork porducts are the mainstays
of the entree list.

For BREAKFAST BEVERAGES, milk and orange juice maintain high/high ratings
and instant orange juice and fresh coffee maintain high frequency/moderate hedonic
positions. ' .stant coffee and freeze-dried coffee maintain their moderate frequency/low
hedonic positions while cranberry juice moves up with them, indicating agreement between
Fort Lewis and Westover on the low popularity of these items. Chocolate milk,
traditionally a very high item has moved to the moderate block on both scsles. As before,
all other beverages score in the moderate/moderete block.

The “two corners’’ of the BREAKFAST BREADS AND CEREALS matrix are similar
in the two surveys, toast occupying high/high (white bread drops down to
" mcderate/moderate at Westover), date nut bread occupying low/low, and hominy grits,
hot whole wheat cereal, and farina occupying low hedonic/moderate frequency. Corn
and French bread are positioned in moderete hedonic/low frequency, but rye breed has
been moved from there to moderate/moderete. The overall nicture is one of scveral well
accepted items, a large number of moderately accepted items, and a clear rejection of
hot cereals and unusual breads.

3
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Apples and oranges rated moderate frequency/high hedonic as BREAKFAST FRUITS,
while several canned fruits (prunes, apricots, plums, figs, pineapple, and pears) scored low
frequencies, along with applesauce. As at Fort Lewis, no fruit scored high frequency,
indicating that these items are probably not as important as is orange juice, for example.

Considering the very large number of items available as choices for DINNER MAIN
DISHES!, the differences from the Fort Lewis data were not that great. Roast beef
and grilled cheese sandwich have been added to the high/high block of the matrix, while
chicken, fried chicken, and hot turkey sandwich w/gravy have moved from there to high
hedonic/moderate frequency. Sardines still occupies the low/low block, and liverwurst,
the moderate frequency/low hedonic block, but beef liver and fried oysters have moved
to moderate/moderate from lower positions. Most items here are moderate or high on
both preference scales, and the decided popularity of short order items is evident. This
contrasts with the continued lack of any high ratings by the DINNER CASSERCLES
AND COMBINATION MAIN DISHES. The only low/low rating was Sukiyaki, after
sauerbraten and stuffed cabbage moved to improved positions. The low
frequency/moderate hedonic block held five foods, three of which had names that might
be considered novel or foreign (chicken tetrazzini, veal scallopini, and sauerbraten). It
has been suggested (44) that foods which cannot be recognized easily as common foods
are given lower ratings than foods with popular names. Casserole type items as a class
have been treditionally less popular. The most popular midday main dishes are plain,
primarily grilled items.

The differences in measured preferences for MIDDAY BEVERAGES possibly reflect
the vast difference in beverage choice and service between Fort Lewis and Westover AFB.
Milk, cola, and chocolate milk maintain their high/high positions along with milk shake.
Fresh coffee has joined the high/high group while lemonade and beer have left. The
high frequency/moderate hedonic class has only one carbonated beverage, orange soda,
whereas Fort Lewis hed five carbonated beverages. These four sodas moved to the moderate
frequency block. The moderate frequency/low hedonic class includes iced tea and freeze
dried coffee, as at Fort Lewis, but they have been joined by three imitation beverage
bases from the moderate hedonic block. Hot cocoa has also dropped on the hedonic
scale, moving from high to moderate. The meaning of all these changes may be linked
with the different usage of these beverages in the two facilities. The Air Force had a
larger selection of carbonated beverages and seldom served the imitation beverage bases.
Perhaps their experience with a wide variety of beverages led to a more valid appraisal
by the Air Force sample and less of a tendency to exaggerate the preference ratings due
to their lack of availability.

Preferences for MIDDAY BREADS are similar for the two surveys, with hot roils
and white breed maintaining their high/high positions. Rye bread and hot cross buns
swapped places in the high and moderate frequency blocks. Similarly, date nut bread
and cake muffins swapped in the low and moderate frequancy classes. The MIDDAY
POTATOES AND STARCHES showed even less change. Spaghetti is now a high

! Dinner is the noon or midday meal.
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hedonic/moderats frequency item and fritters is a low frequency/moderate hedonic food.
The high/high group is identical and there are no low hedonic items at all.

The preference ratings for MIDDAY VEGETABLES are skewed in the opposite
directinn of potatoes, with only three foods appearing in the high hedonic category. This
shows an increase over Fort Lewis which has only one, corn-on-the-cob. Unquestionably,
corn is the most popular vegetable, with canned corn in high/high and creamed corn in
high frequency/moderate hedonic. The low hedonic blocks have fewer foods than the
Fort Lewis data (8 vs 13). Most of these have moved into the moderate/moderate
position. [t is significant to note that eggplant, parsnips, and rutabagas turnip are disliked
(low/low) by both services. There is a slight trend not to downrate vegetables as much
at Westover as at Fort Lewis.

The ratings of MIDDAY SALADS are distributed similarly at Westover and Fort Lewis.
Lettuce and lettuce and tomato salads were added to the high/high block which hed tossed
green salad only, at Fort Lewis. There are fewer items in the low/low block at Westover
but the same number of salads rated low on either the hedonic or the frequency scale
(10) in both services.

Only two changes occurred in the MIDDAY FRUITS. Fresh pears moved from high
to moderate frequency and bananas moved from high hedonic to moderate hedonic. Fresh
fruits continue to show high hedonic scores.

MIDDAY SOUPS are not popular at ei.ter location, as evidenced by the fact wnat
no soups were rated high hedonic or high frequency. Westover had fewer low rated soups
(10 vs 14) but the trend was still toward dislike. The question of how much soup is
appropriately included in an Armed Forces menu is one which deserves further study.

The high/high block in MIDDAY DESSERTS has been diminished by three items
at Westover. Apple pie has moved up to join ice cream, sundaes and milk shake in this
position. Strawberry shortcake and banana split have moved down slightly to moderate
frequency/high hedonic and soft serve ice cream moved to high frequency/moderate
hedonic. There was a dramatic increase in the number of low scoring desserts: 11 vs 2
low/low items, 9 vs 6 low frequency/moderate hedonic items, and 7 vs 1 low
hedonic/moderate frequericy items. Still, the bulk of the dessert items fell in the
moderate/moderate position.

ACCESSORY foods showed a distribution similar to Fort Lewis. No item scored
high hedunic, but several (9) scored high frequency, indicating that these items are not
extremely popular, but are desired frequently. Five of these nine are salad dressings.
It stands to reason that they would be liked at least as often as the salads they wou'd
accompany. Carrot and celery sticks were also in this group. Use of these raw vegetables
may be an excellent way of incorporating vegetables into the diet of the patrons. The
low scoring items continued to include many stuffings.

18
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The examination of the food preferences for the Evening Meal meal will be abbreviated
because the results are very similar to the Midday Meal. Therefore, only differences
between Midday end Evening resuits and differences between Fort Lewis and Westover
will be examined. As with Fort Lewis, the Westover data show fewer short order items
in the high/high position for EVENING MAIN DISHES, indicating the preference for a
lighter lunch and a heavier evening meal. Hamburger is the only short order item in
the high/high position, just as it was at Fort Lewis. EVENING CASSEROLE AND
COMBINATION DISHES are nearly identical with the midday data. Likewise, EVENING
BEVERAGES show only minimal differences from the midday data (two drinks have
shifted).

As at Fort Lewis, EVENING BREADS reflect the trend toward a heavier meal at
night, with more high preference ratings than at noon. EVENING POTATOES AND
STARCHES are slightly different from noon and Fort Lewis evening. Unlike the Army,
the airmen rated fritters and chili macaroni low frequency/moderate hedonic, and
positioned baked potatoes in the high/high block. Evening differed from midday in that
potato chips and baked potatoes swapped moderate and high frequency ratings.

The EVENING VEGETABLES showed the same trend as the midday vegetables in
the respect that they were rated slightly higher than they were at Fort Lewis. EVENING
SALADS were virtually identical with the midday ratings. EVENING FRUITS and SOUPS
were quite similar to the midday positionings with a continued emphasis on fresh fruits
and a lack of high ratings for soups. There was a slight improvement in the ratings for
EVENING DESSERTS as compared with the midday results but, again, very few items
were rated high on either preference scale. The high frequency items were dominated
in the EVENING ACCESSORY class by salud dressings, just as they were at midday (seven
out of eleven).
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ANALYSIS OF THE RELIABILITY OF THE 1971 SURVEY

The determination of the reliability of the preference measuring instrument (survey)
is at least as important as the preference data. Without a reliable tool, the data are
only useful for the specific conditions and time at which they were collected. The
test-retest paradigm which was used at Westover AFB was intended to evaluate the format
so that the findings could also apply to the Fort Lewis data (i.e. a measure of reliability
would be valid for the survey form regardless of where it was administered). The validity,
or the accuracy of the test to measure what it is intended to measure, has already been
established (14).

Previous reports of survey reliability have generally focused on the reliability of the
hedonic means, that is, a single coefficient representing the repeatability of the average
scores of the food items. This value often exceeded 0.9 (14, 30). A detailed description
of one such study is included in Eindhoven and Kamenetzky’s report on ""The stability
of food preferences” (39). The way this report differs from Eindhoven's is that the
test-retest analysis was performed on the same 123 individual’s, whereas their study only
used subjects from the same population. The correlation resulting from the present study
was 0.98 for the hedonic scale and also 0.98 for the frequency scale. This confirms
the hypothesis that food preference averages for a large population are highly repeatable
or stable across time. It should be noted that these r values (Pearson’s product-moment
correlation coefficient) are based on food means for 123 subjects. When the correlation
coefficient was computed based on an individual’s initial and retest ratings, the r was
smaller: hedonic r = 0.60 and frequercy r = 0.58.* (see Table 9) These data imply
that menu planning based on arithmetic mean data can effectively make use of highly
reliable data obtained with this survey form. In addition, it can be concluded that these
data can be used to prepare menus for Army and Air Force personnel alike since the
correlation between services is greater than 0.90.

To further elaborate on the individual subject data as compared with the food data,

figures depicting the experimental design and frequency dustnbutuons of the correlation
coefficients (r) follow.

Figure 2 Experimental Design
Foods

Fl F2 ® 6068 88000000 90 00 80 0000000000000 0 000 ....F“l‘
s s, a Y (across
u S, foods)
b .
3 .
e .
c .
t .
8 S5,

Y (across subjects) b - before, a - after

*The r values are the arithmetic maans of 123 r's.
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Table 9

Meens and Correlation Coefficients (r) of the
Hedonic and Frequency Data

Hedonic Data Frequency Data
r for scores averaged across subjects ‘
(food means) 098 0.98
r for scores averaged across foods .
. (subject means) 0.60 0.68
Initial mean score 5.60 . 7198 ,
Retest mean score 5.65 8.10
Mean absolute difference for individuals |
(test/retest scores) 1.43 6.66
sD= 057 392
SE= £0.051 20.353
Error normalized for scale length 15.8% 22.2%
Coefficient of Varistion®* 39.9% 58.8%
Fort Lewis vs Westover AFB r
(food means) 0.96 0.92
*The coefficient of variation is used to compare the amount of variation in populations
having different means. This is the standard deviation expressed as a percentage of the
mean. It is used extensively when one wishes to compare the variation of two populations
independent of the magnitude of their means.
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NUMBER OF SUBJECTS (FREQUENCY)

FIGURE 3
FREQUENCY DISTRIBUTION OF
CORRELAT!ON COEFFICIENTS*

40

36 -

HEDONIC —@— 4=,60
32 - FREQUENCY —O— U1=.58

’ ﬂ N=123

28 A

24 -

o8

I 1

o8 |0

CORRELATION COEFFICIENTS OF
INDIVIDUAL SUBJECTS

x
CORRELATIONS ARE EXPRESSED AS GROUPS OF TENTHS, I.E. LESS THANF=0.1 IS GROUPED AND
GRAPHED AS .05. VALLES FROM .1 TO .2 ARE GRAPHED AS .15, ETC. THE TWO SLIGHTLY

NEGATIVE CORRELATIONS ARE GROUPED IN THE <,1 erOLP,
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Iin previous studies, data had been analyzed by lumping all subjects’ responses for one
food and comparing this mean with the retest mean (the vertical mean in Figure 2). The
result has been a very high correlation. In this study, the data ware also analyzed by
each individual subject’s responses (horizontal mean sbove). The before and after scores
were correlated for 416 foods, giving a single r for each subiect. The resuits suggest
that subjects tend to be less consistent than foods.

Figure 3 shows the frequency distribution of all the ‘“across foods” correlation
coefficients (r) for 123 subjects. The mean of these data points resuited in the 0.60
and 0.58 values. The lines, representing the two preference scales, nearly overlap with
the frequency scale data doing only slight less well. Twelve subjects produced an r of
greater than 0.80 using the hedonic scale, while only one subject did as well with the
frequency scale. In contrast, there were fewer low correlations on the frequency scale,
and no negative correlations. -

One aspect of the survey used at Westover AFB and Fort Lewis which has received
some criticism is its length. Many feel that 416 foods are too many to consider at one
sitting. Peryam et al (14) concluded that the maximum permissable length is 60 food
items. To be safe, they chose to only survey 45 foods per person, but used alternate
forms to increase the total number surveyed. They originally had great success when
they tested a 150 food survey form using the staff members in the Chicago Administration
Center. In retrospect, they concluded that the different orientation and levels of motivation
in the soldiers resulted in the poorer performance by the soldiers. This is what convinced
the authors to bring the number down to 60.

There are several weys of evaluating the reliability of the survey form with respect
to its length. In this study, the total survey was divided into quarters (104 foods), and
correlations were determined by comparing the initial quartile data with the retest quartile
data. The results of the correlations using food means follows.

ry ra £ T
Hedonic scale .99 .08 97 98
Frequency scale .98 99 .97 99

These values are very close to those derived for the total survey (.98). Unquestionably,
the first quartile is no more or less repeatable than the last quartile. ii fatigue or other
such length factors were interfering, one would expect the last quartile to be much more
variable and have a smaller r value than it has here.
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Purhaps a more rigorous test of the repestability is to take the foods individually
(one at a time) and compute r values. That Is, inztead of taking all foods and simultaneously
computing & single r, compute 104 separate r values and average them. The results of
this type of quartile analysis follow.

ry r r fe
Hedonic scale .56 .56 53 .54
Frequency scale 42 43 41 44

Although the r values drop considerably from the .98 we saw before, there is little or
no chenge from first to fourth quartile. To help illustrate this concept better, Figure 4
shows a plotting of the actual r values, using the hedonic scale data, for the first and
last fifty foods in the survey. The distribution of points is nearly identical for the first
and last fifty foods.

Pearson correlations were computed for all 416 foods with some interesting results.
The hedonic r's varied from 0.23 for grilled steak to 0.81 for liver and french fried onion
rings. Both well liked and disliked foods have high correlations, whereas another well
liked item (grilled steak) was extremely unreliable. Thus, a general dislike (liver) can
be as firm a notion as a general like (fr. fr. onion rings). Steak is subject to more variablility
of opinion. The frequency r's varied from —0.02 for chocolate chip bread pudding to
0.80 for savory bread stuffing. There appear to be no clear cut groupings of correlation
coefficients based on hedonic or frequency scores (like/dislike) or based on food classes.

The use of the Pearson Product-Moment Correlation Coefficient as a measure of the
reliability of this survey needs further investigation. A high correlation requires a
distribution of scores across the entire range (1 through 9 and 1 through 28). It is quite
possible and acceptable that a subject may have a rather narrow range of responding.
Many of them stated that they like most foods, with only a few items receiving ratings
below 4 on the hedonic scale. There were no instructions to the subjects that they must
use the entire lengths of the scales in expressing their preferences. A high correlation
can be achieved only with an even distribution of points along the entire scale. If a
subject restricted most of his responses to within three scale points, he would have a
low correlation regardless of his ability to duplicate his responses in the test/retest situation.
The data in Figure 5 ML[ further help to illustrate this point.

The eleven subjects selected for this figure represent the highest and lowest r values
(correlation coefficient), the highest and lowest mean absolute difference scores {(a.d.j,
and the best dope and Y intercept, for the hedonic scale data. Ideally, a subject would
have an r which approaches 1.0 (perfect correlation), an average difference approaching
0.0, a slope of 1.0 and an intercept of 0.0, so that the data, when plotted, would look
like this . These criteria presume that the subject used the entire scale and perfectly
replicated each answer. The subject most nearly approaching this is #7842,
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FIGURE 5
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If the subjact did not use tha antire scale, as subject #96, the r would be small.
This subject’s data appears to be quite consistent, with many of the initial and retest
ratings being identical. Tha question to be raised is what does tha r valua tell us? This
man performed just as we had hoped, that is, he was able to reproduce nearly the sama
results after a considerable amount of time had alapsed. Was he wrong in rating most
foods in the ‘like’ region of the heconic scale? In an attampt to more accurataly interpret
data from this and other subjects, an alternate statistical method was employed.

The Mean Absolute Diffarenca gives information about tha amcunt of ‘arror’ in the
retest without regard to the direction of change along tha scala. Subjects #5462 and
#1602 were chosen for their relativaly high averaga diffarence and subjects #2786, #6224,
and #7842 are axamplas of low avarage differences (a.d.). Tha values for aach subject
are located benesth aach figure. The average diffarence valua is datarmined by computing
the diffarence between the initial and retest scoras for each food, disregarding the direction
of change, and taking the mean. These maans from all tha subjects were again avaraged
to arriva at tha values in Tabla 8. Tha mean difference for tha hedonic scale is 1.43
and the frequancy scala is 6.66. After normalizing these figures to accommodata the
different scala langths, the averages resent 15.8% and 22.2% of thair respectiva scales.
This is, in fact, a rather small amount of error for either scale. Tha subjects were able
to replicata their answers better whan using the hedonic scala however.

Subjects #7842 and #1434 were chosen for Table 5 because of their high correlations.
Both of thase respondents used the majority of the scala (1-8), have a small average
difference, and a good slope and intarcept. In contrast, subjects #6622 and #2652 have
data which is poor by all four measures. A sprinkling of points all over the figure will
not contribute to a good correlation.

Subjects #896 and #4444 were chosen for their good sopes and intercepts. It is
clear from viewing the figures that thase two criteria are not sufficiant alona to predict
a highly reliabla subject. Subjact #896 also has a small maan difference and a fair r,
but subjact #4444 has a low r and only a moderate maan diffarence.

In conclusion, these figures suggest that no single statistic is fully revealing with respect
to tha raliability of this survey form. The maan absolute diffarence parhaps comas closest
in serving this function. To further evaluate this statistic, the coefficiant of vaiiation
is included at the bottom of Table 8. This expiession is useful only for comparisons,
it has no absolute value. The frequancy scale exhibits a fair amount (18.9%) more variation
than the hedonic scale. Ona could concluda that the frequency scale is lass reliable.

Tha authors do not mean to suggest that the absolute difference measure should
replace the correlation coefficiant, but that several measures should be applied
simulitaneously to evaiuate the reliability of a subject or a form. This topic needs more
investigation and mathematical analysis. Future studies of food preference will nursua
this question.
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APPENDIX A

1) LISTING OF FOOD ITEMS BY FOOD CLASS
WITH AVERAGE HEDONIC AND FREQUENCY SCORES AND RANKS

2) LISTING OF PRE/POST SCORES WITH PEARSON r
CORRELATION VALUES
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APPENDIX B
RANKINGS OF ALL 416 FOODS BASED ON:
1) HEDONIC SCORE
2) TOTAL MEALS PER MONTH:FREQUENCY
3) BREAKFAST MEALS PER MONTH
a) MIDDAY MEALS PER MONTH
5) EVENING MEALS PER MONTH

6) NUMBER OF NEVER WANTS FOR ALL MEALS
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APPENDIX C

RELATIONSHIP BETWEEN THE TWO PREFERENCE
SCALES: HEDONIC AND FREQUENCY

Appendix C illustrates the relationship between the mean hedonic rating and the
mean frequency rating for each meal for each food by 'subclass. The meal and the subclass
are indicated in the title of each table. High and low categories were established using
15% cutpoints, That is, the high foods for each scale represent those items falling in
the top 156% of all items for that scale and for that meal. The items were then placed
in a3 X 3 matrix composed of the low, moderate, and high categories for each preference
scale. Thus the low-low block contains food items falling in the Iowest 15% on both
hedonic and frequency scales.
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APPENDIX D

FOOD PREFERENCE SURVEY

U. S. ARMY NATICK LABORATORIES

APRIL 1971
Booklet Serial Number
AR5
In the grid to your right, please fill in OO
the ovals corresponding with the Booklet (DO
Serial Number that is st d directl g
er that Is stampe Irectly COCCOECD
above the numeric grid. O DD
OO
OO
OO
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FOOD PREFERENCE SURVEY

1. Your answers to the following questions will help the Armed Forces Menu Planners provide you
with meals you will enjoy more. It is not a test. We are interested in your opinion.

2. On the following sheets please indicate HOW OFTEN you would like to eat each food that is

listed. If you NEVER want to eat the food check the column at the far right marked NEVER. Other-
wise, decide at which MEAL(S) you would like to eat the food. Then, go to the column for that meal(s},
and fill in the number of DAYS PER WEEK and the number of WEEKS PER MONTH that you would
like to eat the food. You may leave the rest of the spaces for that food item blank. 1f you have never
tried a food item anytime in your life draw a line through the food name only.

3. Think of the food in a general way, rather than any particular time you have tried it.

4. Hereis an example of how to mark the sheets:
If you would like to drink milk every day, every meal, every week fill in:

BREAKFAST MID-DAY EVENING MEAL
weeks weeks weeks
days per per days per per days per per NEVER
week month week month week month
Milk CORDOO® | ODDO® | PDO@OEO® | COPDS® POBDEE® | DD O

That is you would like to drink milk at every meal 7 days a week 4 weeks a month.

5. TRY THESE EXAMPLES:
How often would you like to eat the following food items:

BREAKFAST MID-DAY EVENING  MEAL
weeks weeks weeks
days per per days per per days per per |NEVER
week month week month week month
Steak DDIDIRD | PODR@ | PODDO®D | POOD | DODDOO®D | PPDD o
Scrambled Eggs | D@ @@ | D@ | DDOB®OB®W | DOO® | POOOOODT | DDDD O

SAMPLE ANSWERS
If you like to eat steak at the noon meal once a week, 3 weeks a month you would have filled in:

Steak jppodoer oo |eveescer |Coed |Poeeddd |oved | ©

If you like to eat scrambled eggs at break fast twice a week, 2 weeks a month you would have filled in:

Scrambled Eggs jo@oooo0 |vevs |vodvocesd | vood |ocoovsed | | ©

6. Goon to the following pages. Indicate HOW OFTEN you would like to eat the listed food itemns.
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PART

BREAKFAST

MID-DAY

EVENING

MEAL

days per
week

weeks
per
month

days per
week

weeks

per
month

days per
week

weeks
per
month

d
COPNDE A LN

N AN NNNNNDNNMNRAN S @ e e e o3 e o e
OENSAAANSObRNpRAENE

30.°
. Pizza

. Potato Salad

. Banana Salad

. Sweet Cherries {Canned)

=BeefBaHe

. Pickled Beet/Onion Salad
) Bologn ACold Cuts :

Orange Juice, Instant

. Grape Juice
. Whole Wheat Bread

Butterscotch Sauce

. Chocolate Cream Cake
. Manhattan Clam Chowder
. Jetlied Fruit Salad

Hamburger

Strawberry Shortcake
Bananas Al ey
Lemon Chiffon Pie

. Cream of Potato Soup
. Creamed Style Corn

Danish Pastry

. Mixed Sweet Plckles

Lamb Roast-:

. SugarCookws
. Green Beans =

Caesar Salad Dressmg

Hot Cross Buns
Hermits {Cookies)

. Oranges

Apricot Crisp

Peas & Carrots

;*Bread Pudding.

J PééSdup
Beans w/Pork in
Tomato Sauce

Parsnips
Chlcken Caccuatore

iCherry Cake Puddmg

Cream of Mushroom Soup

PDDDOODD
PDOORED
POODRED
DOOOOOE®D
ODDORE®D
DPOPDEOD
ODODOOOD
CODOEOD
CODOOROD
DDODDOD
COOOEBED
COPODEEOD
COOODEPD
PODDEOED
DODLODODEE@D

- N|oooeseo
loooneoe®

CD@(DG)@@(D

OCODOOOD
COOOLE®D
[ofealaole 1o
DOOEORED
ODOOOESOD

§ olololololol)
} lotestotatototes
_.®®®®@@®f
 elalolotolor,
DDPDDDOD

DPOOOEOD
CODOROD
CDDPDOOE®D

COOOBEOD

H@@@@@@@l

DOODOEED
DOCOOOEREOD
ODDDOEOD

w@@@@@@@i

DDDDLR®D
QODDLE®ED

DDODOOED -

[pedlcalcn]
CODD
CODD
ODO@O@®
QOOD
OODD
COO@D
COOD
ODOD@@
ODOD
ODO®
ODOD
OOD@
OOOD
DO@@
ODO@D@
OCODD
ODOOD
lOTerlerIen]
ODDD
OCDDD
CODD
O@DO@®
[Olerlerler]
OODO@
DOOD
COO®
DDOD
COO®
ODD
QOOOD
ODDD
OCDODDD
D@D
CDODOD
folotolol

PEDDOEDD
CODOEOOD
DDDDDHOD
CDODE®D
CODPDEDOD
DODOEED
DODOOED
DDDDOOD
CDPODOROD
OODDOED
DDRDODOD
DDDDOED
DDDOODD
PODBROOD
CDPDDOOD
CODDOED
DDDOH@D
TCODOOED
DDODOOD
CDPOOED
COPOEOD
DDODDOD
DDDDO®D
OCDPOEGEOD
DDODOOD
PDODOOD
CPDDOOD

DPDODODOD,
DODOEDD.
olalololatolol

OOODLHOE®D
COOOBRED
CODORE®D
COOOEE®D
DOOOE®OD

CPOOROD
ulelolalolol s
®®®®@@®f
CRDOPOD.

DDDDEED

[elalololololel
CROOE®®P
COOOHEOD

| vovosen
3 fotetolototote
PDROERED
Ololulolololn
POROBOD

[olelalolefole)]
[olelaloder]ofes

COD@©
OCDO®
CDOO@
COO@
ORO@
ODO®
CORD®
CODD
COD®
OOOD
ODDO®
TCORO@
COO®
O@DD D@
OO@®
ODOD
COo@®
CODD
ODOD
DCDRO®
CDR®
CODD
COO®
OCOD@
ODOD®
COD®

DODD
Rolojulod
foTotolo

OOO®D
DODD@D
CDOOD
CODD
O
OCDD®

CDOD

PDDD

elelalo]
Fotesate
futotolo)
COED

OOOD
CO®
CRO®

ODODD

O

oD@

CDDD

DDD®
OO

DODOOOD
TCODDOOD
DODOOE®D
DODOOED
ORD®OOED
ODDDOOHED
COTDOOD
CODDO®D
PDOOOB®D
CODOO®D
ODDDEODD
ODDDEOD®D
ODODDEOD
ODDDO®EOD
DODDOBDD
DODDO@®D
PDRDOODD
CODREOOD
ODDDOEOD
OODEROED
CDDOE®D
OCODDHOD
CODODREO®D
COHOOEREOD
CDHRORED
OODOOED
ODODDEOOD
OODOOED

COPDDOBD:
DOOBOOD

[olvrlaololcslen
DDOODOEEOD
CODDOOO @
COODLDED
DODDODOERDD

DODOOOD
DODOBED
POODEOED
DPPOOODD .
POROOOD.

OODOEE®D

QO@O@@O@QPE®
OCOOOSED
OCROOROEOD
ulolololelole)

®®®®@©Q;
o®®®@©®’

lololotatolote
ODROO®OD

TDROOHOEEOD

DDOQ@O®D

CODOD
OCOOO
CODOD
COO@
CODO®
DOOD®
COOD
OODOD
DODDOOD
OOOD
DOD@®
COO@®
OCORO®
[ lealer]cn]
Q@O
ODOD

CODD
OODD
COOD
COD®
COOD
COD®
CO®D
CO®D
OODOD

OOD®
CODD
OO
DOD®
POOD
OOE®
DODD
CPOD
CODD
ocP®
©DDHD
CODD
OO
DD

COO@D
DD
CODD
OODD

COOD
COERD
ofextole)
ODDOD
CDOR@D

ODOE

COOD.

OODD,

NEVER
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BREAKFAST MID-DAY EVENING MEAL

weeks weeks weeks

days per per days per per days per per

week month week month week month
52 Lemon-Lime Soda DODDHO®OD | D@D | DO@@ROTD | DOPD | DEDDEE® | D@®®
53. Turnip Greens DDODDO®D | ODDD | ODDPDODD | DOO@ | PDOPDREOD | QDD
54. Roast Beef DDODOOD | DODD | DORDODOD | DDOD | DODDOOD | ODDDD
55, Hominy Grits POTeeeOD | oo |cocvred |vooe |voveeed | voo®
56. Molasses Cookies DDDOEOOD | OOOD | D®ODOD | DDOD | DOODDRED | ODDOD
57, Tea. D oo | 0000 | o000 | D0D@ | DODDROD | DODD
58, Mincemeat Pie DPRROOD | PPOD | PPDROOD | PODPD | DRPDOBD | DODD
. Chili Macatoni- PROOGEOD | vooe |voresed | vove |voreeed | Do
' fGTaTOTate YooYl RatetatoR Rutetotatorotsll Rutolaloll Rutelototolote B Rotetote
_ PD®OOOD [ DD | CDPOEOD | DPOD | VPPPEED | DDDD
.. Cranberry Sauce PoOPO®ED | dode | vvoveed | Doo® |veereed | coe®
63. Mixed Vegetables DDDHDOOD | DOPD | PODP@EOOD | DODD | DODDEOED | OCDDD
64. Lemon Pudding Sauce DDODODOD | DOPDD | DDODOOD | DODD | DORDOOD | ODOD
65. Baked Macaroni & Cheese |[D@@O®OD | DOO® | DREDO®OD | DODD | DRODOOD | OO@D
66. Carrot Sticks DDODOOD | DDDD | COODOOD | ODDD { DORDOOD | D@D
87,7 Frifit Punch sleotalolotoluf fulololol Futvlolotolol R Rololotoll Rulilotalolote il Rutetale
'68. Salmon o0 | preoeer | voe® | cvedred | crd®
- 6. |oreores |vove | vrvesee | oo
70, @ [ CODDOOD | DODD | PDODPBD | DDDD
o7, » [opoooes | oo | covvees | voo®:
"72. Lasagna PEODEER® | vood |vocrvrea | v
73. Sloppy Joe DODDDOD DDDDOOOD | DDOD | DDROEO®D | ODOOD
74, Bacon DDDHDDOD ODPDOROD | DDOD | DODPOREOD | ODOD
75. Coconut Cream Pudding olalolololole DDODODD | DOOD | ODDDODOD | DODD
76. Applesauce [olololololole) DODOODD | DDDD | DDO@OBREOD | DOOD
; pplesatice Cake oo o 7 3 [olutaotolotall Bolotolol Folotolaloloh g Rutetole)
Te D DDHODHHD ® | ceveses | coo®
oy DODDTOD | ODDD
_ fototolotolol) DOPOOED | DDOD
- 81: Che : Joovoeen DDODRDD |- DOPODED | DDDD
82. Stuffed Green Peppers DDDDOE®D CDPDROD DPDDEOD | DDED
83. Raisin Pie ololololelole lolulotetolole DODODED | ODO®D
84. [emon Cookies ODODDEOOD [olalololololes) TCDRDDOD | DDOOD
85, Swiss Steak [ulololololole! [olololololole] DDODEED | ODDDD
. Plums {Fresh} DPODDEOED | DDDD
& DOODEOD | DODD
@ | DDODD
DDOD
L _ ©® | Doo®
91, Tu DD DD, 0| CPPDOED | CODD
'92. Ham DDDDOOD DPDODDED | CDOD
93. Vanilla Wafers DODOROD | DDOD | DDODEROD DDPDERD | DOD®
94. Turkey Club Sandwich DDDDREOD | DDROD | DOPDOOD DDDDOOD | OD@D
95. Cauliflower DDODOOD | ODOID | DOODEROD DOPOOOD | ODDD
96. Peaches (Fresh) DDODEOOD | DOID | CODODEOD ODDPDODOD | DODD

97, Coto ¥ ) s T e BEBEEE @@@Q

# folobotolotolofifotedolof
D | OPPOEEOD | PODD
looooses oo

NEVER
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BREAKFAST MID-DAY EVENING MEAL
weeks weeks weeks
days per per days per per days per per
week month week month week month
102. Lemonade CODOODD | CROD | DDPDIOD | VDD | POPDPEOD | DD
103. Carrot Salad CDDODEOD | OOPP® | DDDDROOD | CVD® | CPPODEOD | DODPD
104. Tomato Vegetable
w/Noodle Soup DODDDDOED | OCDD@ | DODDOOOD | DDOD | DOOOOREOD | ODODD
. Cheeseburger CDPRREREOD | DDOD® | POPEDOD | DDO® | DPOOPEOR® | D@
Grapefru.t&P.ﬁeappleJu;ce“"} PCOPEIOD | PO | COOOEET | CDOD | POPOEOED | COOD
. Blackberry | p.e SRR ¢>'®®®®@® DODD | CRPOOOD, | DODD | DOPOPOD | DODD
. Brownies’ i e ; (D(DCDCDC’D@(D_ ODDD @@@é@@'@- DODD | OODODROD, OCDDD
Honeydew Melon: ﬂ®®®®®©®_®®@®;®®®@@@®j®®®@ DOPDOOD | DDTD
Chow Mein. ' J LTOTOTIGTN ReTeatestoll RisteltetoTiteste ol Rinteatote ol EaYealoTotototeoll Rutesteotes
. Grapeade CPEOEED | COD® | PPPPEE® | vor® |voveored | PP
Raisin Bread COOEROOD | CDED® | COPEOED | DDOD | COPCEEOD | DROD
. Yellow Squash CDOREOOD | COOD | CORDEOD | DDO® | DODODOD | DOOD
Macaroni Salad ODPDOEOED | CODD | DOPPOOD | COOD | CODOOHOD | DODD
. Yellow Cake ODDOREEP | COD® | POPDOE®D | PO | PPDODOD | DODD
. Fruit Cocktan'iéanned) lovvoes | vove | sovoses | vood | vovoeed | @
& Noooowes | vved | vovvees | vove | covvees | doee
CPBPOEED | DO | vrrever | oo | vovveen | coe®
il [l stotetolord o > | covoeer | ocood | coeeees | vooe
. Apples (Canned) COODOOD OO | voo® | vovoeed | coe®
. Fish DODOOOD CDPODOD | DOD® | DPEOE®O®D | DODO©
. Imitation L.emon Beverage COOOEOD DDDDOOBRD | ODODD | ODODODOOOD | OOD®
Lima Beans CDOOOOROD CDDOEOEOD | DOOD | CODOOOD | ODDD
. Plums (Canned) CDOOOOD DDDOO®OD | DDOD | CODODED | COOD
5. Griddle Cakes CODDOOD DOOOOOD [ PODD | DODOOOD | DDDD
o : ¢ CODDODRD | DDID | DDDOOOD | COOD
@@@@@@@j@é@@-®®®®®®®'®®®©
o DODDOOD | DODD | DODOOOD | DOOD
cmmmamMm' s DODOOOD | DO | COOOROD | DDDD
.- Watermelon CDOOOED | ODDD | Po®eED | DOO®
French Fried Potatoes ODPDOOD | DODD | DROREOOD | DODOD
Rice DDPDODOD | CODD | DODOORD | ODDDD
Freeze Dried Coffee COPOO®OD | CODD | CODODOD | DODD | PODOEEOD | DODD
. Zucchini Squash DOOODOD | DDV [ DOPDOOD | DODD | DODOOOD
@@ @@@@{“ @ @@@@@@@
o Sauce }@@@@@@Q““ COPOHED | Poo® | coreeq®
}Aww&@‘ ) _ Q@@@@@@ DOPD | COODORD
. Grapes DDEOEOD | COP® | COPOEED | CHDD | PDDDOO®D
. Sweet Pickies COOODROD | DOOD | CODDEOOD | CODD® | CODOOOD
141. Oranges COPDOOD | COO® | CORDROOD | DODD® | CODODOD
142. Tomatoes (Canned) DDODOBREOV | CODD | CODRROD | ODDD | CODOREOD
M&smmHmm%mwmnw CODODOD | COOD | PDOOOOD | DODD | CORO®OD
144, Green Olives i ®®®®®@® COIOD | CDPOOOD | CODD | CDDOOOD
M&SMmp%&ﬁl CROOOOD | DOOD | DEOOPOD | PDO® | DOPDOO®D
146. Fruitcake = . <D(D®®@@®‘- OCODD ;‘D‘D‘@@@@@ oo | covodred ]|
147, Scalloped Potatoes. oo | oo | oo | covovee |-
148, Cornbread |loovoses | voes | codoses | cone | covesed
149. Corned Beef Hash DODOROED | COO® | CRDOEEOD | CODD | ODPPOOED
160. Pineapple Chiffon Pie CODDOOD | DODD | ODPDOOOD | DODD | CODO@ROD

NEVER
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BREAKFAST MID-DAY EVENING  MEAL

weeks weeks weeks
days per per days per per days per per NEVER
week month week month week month

151, Carrots DDV | DOOD | DDDDDOD | DOOD | OODDDOD | DODD
162. Apricots (Canned} DDDDOOD | POOD | CDDDEROD | DODD | DODDPOD | OODD
153. Coffee Cake DODOOOD | DOPD | CODDOOD | POOD | DEPDOEOD | DODLD
154 i DODOOOD | DDID | CODDDOD | CODD | DODDODD | DODD

0000

DDDDOOD | COOD | ©

@@@@@@

169. Chili Con Carne w/o Beans |ooooeeo
160. Spaghetti ODODDOD ODDDOOD | DDO® | DODDOOD | ODOD
161. Peanut Butter Cookies DDDDODD CODDOEOD | DDDD | CODDEOEOD | DODD
162. Boston Cream Pie DDOODDD

Spice Cake OODDDODD

ODDOOOD

(@)
&
O
O
O
DDOODOOD | OPDOD | DOPDLRCD | OCO@® O
O
[©)]
[
o
(®]

Y ¢ S
oconut Drop Cookies

ODDOO®OD DDDDDEOD

OOODORO®D

170. Tossed Green Salad COODOOD | DOPD | OODDDOD ODDDOEOD
"171. Cucumber, Onion & Sweet

Pepper Salad DDODEOOD | DOPD | DDPOOOD | OODD | DODODEOD | OPODD o
172. Sausage Links DDDDOOD | DODD | DOODOOD | DOBOD | DOPDOOD | DOD® (@)

g ) @¢ loYatorio
178. Corn {Canned) DODDOOOD | DOID | DODOEOD | DDOD | DDODRED
179. Turkey Rice Soup DOEDORED | POI® | DDOOLOOD | POD® | DDDOLDDOD
180. French Toast DOODOEOD | OODD | CORPDIOED | DOOPD | POPDODD
Apple Pie DOODDED | DODD | DODOROOD | OODD | COODOOD
DODDOOD lololololololes! [olololotalolanl

CODDOBOD | DDDDEOD
OOIDD | DODDOPD | PODD | DDDDOD®D
DODD | OHDOOD | DDDD | ODRDDOOD
OOO® | DDODEOOD | DODD | ODDDOOREOD
ODDDE®D | DOD® | DOROEOEOD

. Sauerkra
189. Sweet Potatoes

190. Turkey Noodle Soup
1981. Hot Rolls and Buns
Butterscotch Brownies

3% > = SR e s o
197. Banana Cake DOODAODOD | DOE® | OORDO®® | DOOD | PODDEORORD | ODDOD o
198. Peaches (Canned) PORDEED | 0e® | cereeed® | oo | voeveed | co® o

134




Vegetable Soup
. Chocolate Cream Pie

. Pineapple Cheese Salad
. Shrimp, Breaded
Frenchv_Bread

244,
245,
246, Ham G
247." Chocolate Di"_o_jpil(;o kig
248. Apricot Pie

Peas (Canned
Eggplant

loococes

[apleaderlertericalea]
[©leololle]
DODODODOD

looovoced
CDODODOD
DODDO®D

OODDOOEOD

COORE®®
DOOOE®D
CDOOEE®D

CODPDEED | ®a

BREAKFAST MiD-DAY EVENING MEAL
weeks weeks weeks
days per per days per per days per per NEVER
week month week month week month
199. Pork Roast DDODEED | PO | PRPDRRER | DDO® | PRO@EO®O | Ccoo® o
200. Veal Roast ODROOOD | POOD | PD@EEOD | DD | DOPDEED | PODD@ (o]
201. Dili Pickles DDOHOERED | DOD® | CD@OEOD | OODD® | CPDDOEOE®D | DDO® o
202. White Bread DPDP@EEOR | DO | PPIREER | D@D | DPODIECD | OD@D o
203. Orange Juice wlalololololell Folvlolol Ralolololololy g Rululolol Rulojulololofal ulololol Ie)
204. Asparagus .- |ovosvawe |voos |vovecse [voos | cosvees | doo®.
205. Tacos - - p | D@ | CPPPE®D | DD | CPDOO@D | DD
206. Celery Sticks b | 0P@@ | DOPEE®D. | PBOD | PODD®
207. Ginger Molasses Cookies | poow |vovoeed | voe®
208. Chewy Nut Bars (Cookies) '0)@@@@@@1 ololotoll Eolotatatololos Rotololo N Rotoletalolof ;
209, Sherbet ) PODDOED | DDDD | DODDRED | PDD® | CODOBE®D o
210. Sweet Pickle Relish DDPDEED | COO® | DPEREOD | POO® | PRDOE®D O
211. Pears {Canned) CORRODT | DDODD | DODDEEOD | DOIOWD | CODDEE®D o
212. Instant Mashed Potatoes DDEOEEOD | POOD | DOODE®D | OQD®D | CDDOE®D o
213. Fish Sticks DROREOD | DOD® | DDDDEE® D O
214, White Cake [ototo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>